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,QWURGXFWLRQ
:LQG HQHUJ\ LV RQH RI WKH UHQHZDEOH HQHUJ\ VRXUFHVZKLFK DUHPD[LPDOO\ XWLOL]HG DQG FRPPHUFLDOL]HG ,W LV
HQYLURQPHQWDOO\FOHDQDQGIUHHVRXUFHRIHOHFWULFSRZHU(YHQWKRXJKWKHUHDUHPDQ\DGYDQWDJHVRIZLQGHQHUJ\IRU
SRZHUJHQHUDWLRQLWLVLPSRUWDQWWRQRWHWKDWWKHUHDUHWHFKQLFDOFKDOOHQJHVLQZLQGSRZHUJHQHUDWLRQVLQFHZLQGLV
LQWHUPLWWHQWVRXUFHRIHQHUJ\,WYDULHVIURPWLPHWRWLPHVHDVRQWRVHDVRQDQGORFDWLRQWRORFDWLRQ$VRQ'HFHPEHU
,QGLDUDQNHGWKLQWKHZRUOGZLWKWKHLQVWDOOHGZLQGSRZHUJHQHUDWLRQFDSDFLW\RI0:ZLWK&KLQDDV
OHDGLQJQDWLRQIROORZHGE\86$DQG*HUPDQ\>@$FFRUGLQJWRVXUYH\FDUULHGRXWE\1,:(1DWLRQDO,QVWLWXWHRI
:LQG(QHUJ\ WKHHVWLPDWHGZLQGSRZHUSRWHQWLDO LQ,QGLD LV0:DWPKHLJKWDERYHJURXQGOHYHO>@
:LWKUHVSHFWWRWKHLQVWDOOHGZLQGSRZHUJHQHUDWLRQFDSDFLW\,QGLDKDVVWLOOUHPDLQLQJWREHWDSSHG 
:LQGUHVRXUFHDVVHVVPHQW:5$LVWKHILUVWVWHSLQGHYHORSLQJZLQGIDUPSURMHFWDWDVLWHRISRWHQWLDOIRUSRZHU
JHQHUDWLRQ7KHHFRQRPLFYLDELOLW\RIZLQGIDUPSURMHFWLVODUJHO\GHWHUPLQHGE\DFFXUDWHHVWLPDWHVRISRWHQWLDOIRU
ZLQGSRZHUJHQHUDWLRQ7KH:5$ LV DQ H[WHQVLYH H[HUFLVH WKHUHIRUHSULRU WRXQGHUWDNLQJ FDPSDLJQ IRUGHWDLOHG
:5$HIIRUWVVKRXOGEHPDGHWRDQDO\]HDYDLODEOHZLQGGDWDIRUWKHUHJLRQDQGHVWLPDWHWKHZLQGSRZHUSRWHQWLDOLQ
WKHUHJLRQ)RUWKHVXFFHVVIXORSHUDWLRQRIDZLQGIDUPDUHOLDEOHZLQGUHVRXUFHDVVHVVPHQWLVDSUHUHTXLVLWH6XFK
DQDQDO\VLVPD\FRQVLGHUVKRUWWHUPGDWDUHFRUGHGRYHUDSHULRGXSWRRQH\HDU,QJHQHUDOWKHSURFHGXUHIRUZLQG
UHVRXUFHDVVHVVPHQWLVGHPRQVWUDWHGIRUHVWLPDWHVRIZLQGSRZHUGHQVLW\DWWKHSRLQWRIPHDVXUHPHQW+RZHYHUWKH
HIIHFWRIWHUUDLQDWWKHVLWHLVQRWWDNHQLQWRDFFRXQW,QWKLVSDSHULQGXVWU\VWDQGDUGFRPPHUFLDOVRIWZDUHLVXVHGIRU
HVWLPDWLQJZLQGUHVRXUFHSRWHQWLDORQDUHDRIODQGIRUZLQGIDUPZKHQGDWDPHDVXUHGDWRQHSRLQWLVDYDLODEOH7KH
VRIWZDUH WRRO XVHG WDNHV LQWR DFFRXQW RQ GHWDLOV RI WHUUDLQ VXFK DV RURJUDSK\ KHLJKW YDULDWLRQ RI WHUUDLQ DQG
URXJKQHVVREVWDFOHVGXHWRWDOOEXLOGLQJVYHJHWDWLRQDWWKHVLWH
'HVFULSWLRQRI:LQGIDUP6LWH
7KH ZLQG IDUP VLWH UHSUHVHQWV JULG LQWHJUDWHG ZLQG IDUP LQ ,QGLD VLWXDWHG DW 3HUL\DSDWWL 7DPLO1DGX
/DWR
1/RQJ
(DOWLWXGHPPHDQVHDOHYHO7KHVLWHLVORFDWHGDSSUR[LPDWHO\NP
IURP8GXPDOSHW&RLPEDWRUH7DPLO1DGX,QGLD7KHVLWHSURYLGHVGHWDLOHGZLQGFOLPDWRORJLFDOGDWDPHDVXUHGIRUD
SHULRGRIWZR\HDUVIURP2FWREHUWR6HSWHPEHU7KHGDWDLQFOXGHVZLQGVSHHGPHDVXUHGDWDKHLJKW
RIPDWDQLQWHUYDORIPLQXWHVZLQGGLUHFWLRQPHDVXUHGDWP$*/DQGDLUWHPSHUDWXUHPHDVXUHGDWP
$*/DUHXVHGIRUWKHDQDO\VLV)LJVKRZVWKHPHWPDVWLQVWDOOHGDWWKHVLWH7KHUDZWLPHVHULHVPHDVXUHGGDWDLV
SURFHVVHG XVLQJ:LQGRJUDSKHU9HU  >@ 7KHPHDVXUHG GDWD LV UHSUHVHQWHG DV JUDSKLFDO WLPHVHULHV GDWD DQG
PHDVXUHGZLQGGLUHFWLRQGDWDLVUHSUHVHQWHGDVZLQGURVHGLDJUDPIRUWKHVLWH
)LJVKRZVPRQWKZLVHGDLO\YDULDWLRQRIPHDQZLQGVSHHGPHDVXUHGDWP$*/,WLVREVHUYHGWKDWWKH
GDLO\PHDQZLQGVSHHGYDULHVEHWZHHQPLQLPXPRIPVRFFXUULQJRQ'HFHPEHUDQGPD[LPXPRI
PVRFFXUULQJRQ0D\)LJVKRZV WKHSUHGRPLQDQWGLUHFWLRQZLWK WKHZLQGVSHHGGLVWULEXWLRQDVZLQG
URVHGLDJUDP,WLVREVHUYHGWKDWRIWKHWLPHWKHZLQGVSHHGOLHVLQWKHUDQJHRIPVWRPVLQWKHZHVWHUQ
SDUWRIWKHVLWH
2.1. Wind Farm Modeling Software  
:LQG IDUPPRGHOLQJ VRIWZDUH FDQ EH XVHG WR LGHQWLI\ RSWLPXP ORFDWLRQV RIZLQG WXUELQHV LQ D JLYHQ UHJLRQ
)XUWKHU WKH VRIWZDUH WRROV IDFLOLWDWH LPSURYHPHQWV LQ FRVW HIILFLHQF\ DQG DQQXDO HQHUJ\ SURGXFWLRQ $(3 7KH
VRIWZDUHWRROVIRUFRPSOH[WHUUDLQXVH&RPSXWDWLRQDO)OXLG'\QDPLFV&)'EDVHGPDWKHPDWLFDOPRGHOVZKHUHDV
WKRVHIRUIODWWHUUDLQXVHOLQHDUWRROV>@0HWHRG\Q:7ZDVGHYHORSHGLQE\'LGLHU'HODXQD\>@0HWHRG\Q
:7VRIWZDUHXVHV&)'FRPSXWDWLRQV LQFRPSOH[ WHUUDLQDV:LQG6LPVRIWZDUHGRHV >@0HWHRG\Q:7 LV DOVRD
&)'VRIWZDUHLQFOXGLQJD1DYLHUVWRNHVHTXDWLRQVROYHUDVZHOODVDXWRPDWLFDOO\ERXQGDU\ILWWHGPHVKHU0HWHRG\Q
:7 KDV FDOFXODWLRQ DELOLW\ RYHU YHU\ ODUJH GRPDLQV DQG XQHTXDOHG VSHHG RI FDOFXODWLRQ EHFDXVH RI WKH0,*$/
VROYHU>@7KH&)'FRGHLQ0HWHRG\Q:7LVIXOO\GHYHORSHGE\0HWHRG\QZKLFKUHPRYHVDOO WKHOLPLWDWLRQVRI
3KRHQLFV XVHG E\:LQG6LP HVSHFLDOO\ UHJDUGLQJ WKHPHVK0HVK DXWRPDWLFDOO\ DOLJQHGZLWK WKH IORZ LW DYRLGV
QXPHULFDO GLVSHUVLRQ EHWWHU FRQYHUJHQFH ZLWK0HWHRG\Q >@ 7KH UHVHDUFKHUV LQ WKH SDVW KDYH SUHVHQWHG VRPH
YDOLGDWLRQFDVHVIRUUHDOZLQGIDUPVLWHVXVLQJ0HWHRG\Q:7VRIWZDUH>@±>@
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)LJ:LQGURVHGLDJUDP
2.2. Details of  wind farm site needed for using Meteodyn software 
7KHWHUUDLQGDWDLQWHUPVRIRURJUDSK\DQGURXJKQHVVRIWKHVLWHLVVKRZQLQ)LJDQG)LJUHVSHFWLYHO\7KH
KLVWRJUDPVKRZLQJWKHGLVWULEXWLRQRIZLQGVSHHGVDUHVKRZQLQ)LJ,WLVREVHUYHGWKDWRIWKHWLPHWKHZLQG
VSHHGOLHVLQWKHUDQJHRIPVWRPVLQWKHZHVWHUQSDUWRIWKHVLWH
 
)LJ2URJUDSK\RIWKHVLWH   )LJ5RXJKQHVVRIWKHVLWH
 
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SURYLGHVLQIRUPDWLRQRIWKHWXUELQHORFDWLRQVWXUELQH,'KHLJKWRIWKHKXEDERYHPHDQVHDOHYHOQHDUHVWWXUELQH
DQGWKHGLVWDQFHIURPWKHQHDUHVWWXUELQH7KHVHZLQGWXUELQHVDQGPHWPDVWDUHLQVWDOOHGDWDKHLJKWRIP$*/DW
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RU WKH [ FRRUGLQDWH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RU WKH \ FRRUGLQDWH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2.3. Wind turbine properties  
7KHZLQGWXUELQHVXVHGLQWKHZLQGIDUPDUHPDQXIDFWXUHGE\5H*HQ7HFK9HQV\VZLWKUDWHGSRZHURI
.:>@7KHZLQGWXUELQHSURSHUWLHVDUHOLVWHGLQ7DEOH$OVRWKHSRZHUFXUYHDQGWKUXVWFRHIILFLHQWFXUYHRIWKH
ZLQGWXUELQHXVHGDUHVKRZQLQ)LJ
7DEOH6SHFLILFDWLRQVRIZLQGWXUELQHXVHGDWWKHVLWH
1DPH 9HQV\V 
0DQXIDFWXUHU 5H*HQ7HFK 
+XEKHLJKWDQGURWRUGLDPHWHU PDQGP 
&XWLQ5DWHG&XWRXWVSHHGPV 	 

 
D 3RZHUFXUYH    E7KUXVWFXUYH
)LJ3RZHUFXUYHDQGWKUXVWFRHIILFLHQWFXUYHRIZLQGWXUELQHXVHGIRUVLPXODWLRQ
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